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In a series of recent experiments, Paris and his associates (Paris

16

& Carter, 1973; Paris & Mahoney, 1974; Paris, Mahoney, & Buckhalt, 1974).

have tested the validity of a constructive view of sentence memory in

chinreh of several ages., In keeping with studies of recognition memory

for underlying ideas, in adults (cf, Bransford .& Franks,. 1971; Bransford,

Baclay, & Franks, 1972), the.children were read a series of short stories
..,

t
i aand then given a recognition.test,which incldded original premise,(old)

lentences as well as'both true and false inference (new) sentences related
.., r

. _

` to the orkenal stories. If children's memory,representation of the ptories
r

is limited to,the syntax of the original individu 1 isentences, then they

should fal4 recognize true inTerences., which entail the integration of
.,

'information across 6eiTeral sentences, and false inferences equallyoften,

giveh they both involve changes in syntax. On the other hand,, if children

actively construct semantic descriptiOns of the stories while falling to
110,

maintain their exact syntactic form, then they Should accept or reject,

inferences as old ar'new on the' basis of Eheir.semantic,congruence with the

origianl stories .rather than their syntactic similarity. Id Paris

reports the ldtter,glolds for both normal (Paris & Carter, 1973; Paris.&

Mahoney, 1974) and retarded (Paris, Mahoney, & Buckhalt, 1974) children as

.

young as, seven years old.
tirin

-

These results Suggest a direct continuity of processes in t e assimi-

lation of meaningful material between young children and adults, with no

3
40.
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evelopmentaT differences other than those attributable to increased memory

pan or the use of mnemonic s4cillS... 'However, this,generalization bears ////
' .

--.1 closet-inspection in light of the'particular experimental procedures on
sf'

.

011

which it is based. For examplein the Paris. and Carter (1973) study,

e. . .

,second- and fifth-grade children were real seven three-sentence,stories,

such as: (a) The bird is inside the cage. (b) The cAge is/under the

table. .(c) The bird is yellow. The recognition items for.this story

included 'a'as the true premise sentence, together with "a slight,y altered

> false premise", (d) The cage is over_the table, "a parthissible erue.infer-

' ence", (e) The bird is under, the table, and "an in ali,d false'inference",

CO The birds on top of the table.

If the children forma nonlinguistic repres ntation of the story, they

are more likely to false recognize the true in erence, e, than either of thii

false statements, d or f. However? the same fesllt is predicted if one assumes

that the children simply store surface infor ation about each story: It should.

be noted that whereas the true inference cludes a relational term (under();

which occurred in the original story, the two false sentences.userelational

terms (over an,d on top of) which are nov 1 to the story. This structural

distinction between true and false net.i dentences is present in the test items
. ,

,

of all seven s
/

tories used by Perish Career.
1

lus, the false sentences

can be rejected as, new, not only beca se theyare'inconsistent with the

/I)
meaning of the original stories, but :lso because they introduce new surface

information. Paris and Caregr (1973 lightly dismiss the importance of,this

structural featdre of their mater4a s by affirming that "the onlY'difference

between true arid.falge inferences w s thd vaiidifty of the relation term, a

A
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subtle semantic, not syntactic, difference" (p. 111). It appears thismay

have been a prematgre conclusion, at least. pending further study.
,

1.
The more discriminating recognition test used id the present exPeriment

includes riwo types of false sentences, those Which introduce new relational

4

,terms and those which use the same terms as the true premises. Paris and

4

Carter would predict no difference in the false recognition rates for these

two item types. Howevero if the children respond on the basis of retained

surface information, then the familiarity of the relational term will be a
o

critical fabt,or, such that new sentignce;with familiar relational terms may

be false recognized at a high rate, regardless of. whether they are true or

false with respett to te original stories. Moreover, this finer analysis
IF.

may reveal Jevelopmental,differences which have evaded detection in the Past.

f
a

Method

Subjects
.

Fifty second-grade children (range of to = 7,1 to,8,4; mean =.7;8) and

60 fifth-grade children (range of CA = 9,10 to 11,2; mean = 10,6) from three)

local public schAls participated in the experiment. There were 58 males

and 52 females tested, with approximately equal numbers of males and females
,

at eachitracle level. .
4

4 t v
/ al.

. v ,
,,

,- .

Task ...,

The children were read an initial list of sentences and later/given

recognition test for those sentences. The:acquisition list contained seven

unrelated stories, each made up of three sentences describing an event oz

a scene. RA example, the first story was:

J1

4.
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The telephone is on top of the 'book (7).

The bdok is under the table (8).,

The telephone is ringing (9).

As in the Paris and Carter (1973) study, all the sequences followed,

the same design of AxB, BzC, inviting the inference AzC. The remaining

six stories are presented in Table 1.

I

Table.1 about here

4, The recognition test consisted of,four different sentences for ach

story:, the:true premise (TP), AxB, the invited true inference (TI), Az ,

the invalid false inference (FI), AxC, and,a false statement (FS) similar

to Paris and Carter's false inference: which used a new relational term,

AzC. For 'example, for the first story the'test sentences were

The telephone is:on top of the book (10) PP.

The telephone is under the table (11) TI.`-

The telephone is on top of the table (12) FI.

The telephone is over the table (13) FS.
r

In the recognition list,, the four sentences relating to each story

. were blbcked. The order of testing the seven stories was initially ran-/
.

.

domized and presented to all,children in the sgme order. However, the
,.

.,.

order of sentence types within stories was arranged so that half the students. .

''''' el
.at each 'grade level received onih, order and the other students were tested

. :, .4'..i, 4 ,

with the same sentences in rev4Ce order.,. The within-story test orders

included the.Tollowing two constraints: -(g) the TI and FI items from the

a

ti
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same story,' which were oppOsite in meaning with respect to the relational
...,

-
.

,...N

or
f term, were alwaystseparated by. at least one other test sentence from that

story, and (b) across both test orders, a given TI sentence preceded and

'followed its related FI sentence equal,ly often.

zo
st.Procedure

4

The children were testedn large groups at each grade level. The

instructions stressed verbatim memory. .The 'experimenter asked' the children

,

o ten carefully to exactly what I says' since they would be tested later

for "how well you can remember the words.in Ithe stories." Each sentence in,..,

141%4 the acquisition list was read aloud at a normal speaking rate. After the last

ry

rsentence was read) the students were instructed to work for rive minutes on a

hidden word puzzle which had previously been distributed and explained. The

recognition test-for all seven stories followed this interpolated activity.

Each student recorded his or her own responses on a provided answer sheet. /

For each sentence, which was read, the child was told to write yes if tie

exact seAtence was heard, before and no if the sentence had not been previously

heard.. Then the student indicated 1is or her certainty in that response on

the three-poditt scale described by Paris and Carter. A response of 1 in-

.dicated the child was "real sure", a 2 indicated "kind of sure", and a 3

indicated "not too sure". For reference, this scale was printed at the

bottom 'of the answer sheet. The entire ,experiment was completed within 20

minutes.

i(f .

Reults

I The overall percentage of recognition errors for second and fifth
p

grade students for each of the four sentence types is shown in Figure I.' .

+.?

1-7



Figure 1 about here

Sentence Recognition

7

0
As in the Paris and Carter (1973) study, children at both grade levels

made the greatest number of recognition errors on true inferences. 'However,

it is also clear that the error rates for the remaining sentence types are

not equal, and that the second grade children, in partiCular, 'Cade a sub-

stantial number of errors on false inferences which were meaningfully incop-
,

sistent with, but syntActically and formally similar to, the original stories.

An initial analysis of variance was performed to assess the effects of grade

level, stories and sentence types on recognition performance. The main effects

of grade, F (1, 108) = 22.52, and sentence type, F X3, 324) = 65.48, as well

as a smaller effect for stories, F (6, 648) = 4.99, wete significanti (all

Qs S .001). Grade level did not interact significantly with sentence type or
r .

stories. However, the interactions of Stories X Sentence Type, F (18, 1944) =

9.14, and Grade X Stories X Sentence Type, F (18, 1944) = 2.56, were both
6

significant at the .001 level' Thus, while the overall pattern of errors,

was relatively consistent across gradei, there were some systematic dif-

. ferences related to specific sentence types occurring in,-Specific stories.

The large main effect for sentence type was further analyzed by means

of Newman-Keuls comparisons on error rates averaged across both grades.

When the sentence types are rank ordered in terms of percentage of errors,

from most errors on true' inferences to fewest errors on false statements,

all pairwise comparisons are significant at the .05 level. tn,particular,
t

this analysis confirms that recognition errors are'muchtmOre likely to occur

on false inferences which inclu'de familiar though inappropriate relational

.

terms than o.nfalse statements which introduce additional surface cues

f
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which may aidin correctly rejecting those sentencr as,new. .

.:
.

N
A second analysis of variance examined .the effect of test order A each

... -sentence type. Lc will be recalled thattwo'different orders of testing
,

entences within each story were used, sb that each sentence was tested

equallyoften early (first or second) or late (third or fourth)f in its

four-item question'block. This order factor should be particularly crucial

for recognition performance on.the Apposite - meaning true and false inferences

which always occupied, different halvessipof 'the question block. In the overall

analysis of yariatice, Grade X Sentence Type X Half of Question Block', the
.

main effect s of grad, F (1,.108) = 22.05, and sentence type, F (3, 324) =

68.53, were again hi hly significant.(ps < .001), whereas the main effect

of half of question block was,nonsignificant. Although there were no sign

ficant interactions with gradp, the Sentence Type X Half of Question Block

interaction was significant, F (3,, 324) = 4.63, p_ < .005. p

Figure 2 about here

The percentage of recognition errors across halves of ii.lestion blocks

for each sentence type is shown separately for secpd and fifth grade

students in Figu're 2. Of-pareq.cular interest are the percent of errors made

by second grade children on true and false inferences tested within the first

half of,a question block. In these cases the yot4ger children false re-

cognized the false inferences nearly as often as the true inferences. On ehe

other hand, fifth grade students showiefuch,lower error rate on false

inferences than on true inferences, even whenthe sentences are tested early.

Thus, under this one set of cpnditions, reliable developMental differenceS
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. .

are evident In the way thelEhidren'react to the critical felde inflerence-

,

items.

Moreover, childr; at both grade levels made fewer errors on false

inferences when they were presented within the second half ofa.question

Sentence. Recognition

9

block. This decline in error rate for false inferences runs counter tol'the

general trend of increasing errors when sentences are tested later in the

seine block. It appears thdt the false inferences ate i itially quite att4c-

tive as recognition foils, especially to the second gra ers, due to theA

4

syntactic and formal simqarity to the original stories. However, the

children ,less frequently accept.ttese sentences as old.after they have been

tested, within the first half ofeach question block, with the even mbre

attractive and opposite-meaning true inferences. In practice4 , the children

were reluctant to contradict themselves by false recognizing both the true

and false inferences in the same story block. 'This suggests tha#t the children

were actively monitoring the internal consistency oftheir recognition

decisions, and sentences were responded to.both in terms of their semantic

and formal relation to the' original stories and their relation (consistent

or inconsistent) to prevIlus responses.

The nonindependence of errops'on the two types of inferences is supported

by several condittena.1 probabilities. For example, across both grades the

probability of making a false inference errof7-given the trueinference was, 1
, ,1

Already c"ectly rejected, is .197;, co ared to,the probabiliof making ,..

A
Jthe false inference error following a true inference error of only40.

A
A .similar constraint holds when true inferences are tested in thesecond

half of the question block. Specifically, the probability of making a true

10
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inference error, given the false inference was previously correctly rejected,

is .458, compared to the probability of making the true inference error A

.

following a false inference error of,.319.

Finally, the confidence ratings which the children assigned to their

recognition responses also show systematic differences across grade level

in the way the students treated true and false inferences. Table 2, presents,

Table 2 abou,t here

4111

the percentages of certainty judgments which were assigt the highest

rating of "real sure" for correct,ind erroneous responses to each of the

A

sentence types,by second'and fifth grade childr:ip. The fifth graders ex-

4

hibit the same pattern of results as that reported byParis and Carter (1973).
. . 0

. ,

That is, correct rejections of true, inferences are made with lowest confidence,

but false recognitions of true inferences are made with highest confidence.

In, fact, for the older children, true inferences are the only sentence type

t

for which confidence is-higher on errors than on correct responses. However,

with the second graders,ithis relationship holds for thefalse inferences as

well. Both false and true inferencesiere4incorrectly accepted as old sentences

with high confidence. This again pointd. to the difficulty which the younger

children experience in deciding whether they have heard the false inferences

beforet a problem not nearly as pronounced with the false statements.-
. ,

Discussion
4 _ _

Overall: the results confirm'earliei*reparts that children quite often

.

false recognize valid but unstated inferences as having been presented in

Ehe context of a meaningful passage. While this finding is predisted.by a
V

4

'
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constriictiye.view of memory, it tralsordonsonant with the view that
...... _ ,......

.
. 4 4,

'
.

recognition response made on the :bctsis of syntactic and formal
.

--,
, 4 .." t t

similarity, at least with',ieSpect46:t e:test_materials used pr'illr tothis,a,
.

7-1-7 ,,,, ., .
k.

study. This:latter-position:is partially. upheid'by'thecdifferences in
4 . .

A . .
recognition error rates for the tWo types of faise

'r
statements in this study.

-.., ,- 0
.

_ .

Children at both grade levels were highly
.

protfcient at Coirectly-rejeceing
, ..

. .

falsestatements, which were equivalent to Paris and Carter's (1973).false

f

Sentience Recognieio?

ll

a

fhferences, in which the relational" terms were both incorrect (i.e., not

meaning-preserving) and new. In comparison, over twice as many iecognition,
4 k lik .

' errors were made' on' the false inferenc introduced in this study,- in .which ' .

.4* . 1.

the relatIrial terms were incorrect but old. Nnetheless, the"everalL error"'
0.

.
1.._

1-..4

rate on false inferences is still significantly below (that for true inferences,
. . -

1.
. - ..-.

in which-the relational terms-are both old and correctly 'applied in a meaning-
.

,, t. ,.

preserving manner. The only exception to this generhl finding inVo.lves second
,...

graders, who false recOgniied almost as-many false inferences as true infer- '

ences when the sentences were tested eArly in a question block.
...

ha
. 'A.

lThiS latter finding, suggests t e second and fifth,grade'children

.
.

.

are equally adept at distinguishing ben., n valid and invalid inferences
.

.1, .

., -. ...

which can be drqwn from a simple story, but the' younger children are more

4
. heavily influended-in a recognition memory test by the degree of formal

)simitlarity between the original and test sentences. If one also assumes

that the testing prOCedure per se help9efo reinstate the Memory of the
0

. .

originaLstory, then the different effect 6f.-test sequence On true-and false
..) ... ,

inferences fore the second grade.children cankbe explained. The formai
.

,

similarity of the false inferences to the original sentences is found to be in

Q

1 ')

.1 A

I

4
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contradiction with the meaning of the stories during the course of testing,

4* I
, .

.

and the false inference error rate decreases from first to second half,of

questioning. On the other hand, the formal slmilarity,:o the true inferences.

is recognized as consistent with the meaning of the original stories and

cDth4.eir false ,acceptance' -raze increases with later test fig.
o .

I

One further' piece of evidenCe reported byParis and_baI" .
suggests that children at both grades are highly sensitiy.to 1

similarity between'original and tesst sentences; Paris and Mahoney presented

sentences of the type A is to the rig' of B and tested for recognition with

the true but formally dissimilar sentence i is to'the'left'of*At..ThuS, their

"ptopositionally-similar" recognition items:involved chenges in both word

,

ordef and the relational term. When piesentatio and test were both in

41. .7
,

sentential form .(the Verbal - Verbal condition), hildren responded randomly
_..

% 4 (

to both true and false inferences written in the inverted syntactic form.
.

However, when the original presentation was in the ,dorm of a4iictnie (the,

Picture:-.Verbal conditiOn), the children,were able to correctly identify

either meaning-preserving syntactc form as correctly expressing the picture

verbally. Thus, the,failure,of the children to differentially false alarm

.,Ae -..:Ao -true and false inferences written in an inverted form reflects a 'recog -,

NOP

nitibn biaS rather thin a failure4tO comprehend.

In "summary, the results show that bo th semantic and formal congruence,

between drigiiial.and fest.sentenced are significant and independent factorr
...

.r.
. .

,

'Which together r4eterMine the probability that children will accePt new

"
sentences-as.dld in a recognition test. Earlier studies confounded these

,(
. ,

.

two factors in the types of sentences used for recognition testing, and
.

,r. ....,i, . , . _ .

. ...14'

r
4.

13
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,
inatpropriately 'disp.issed.the importance of formal siMili'arity. The present

.
. -

.
°Asults furtheriggesi that younger children are more sensitive to formal

1.
.

Alit ,
,

similarity than older children, as a basis for making recognition decisfons.
-

Finally, children of both me groups, appeared to. onitor their own responses

within each block of test sentences relating to a given story, and in so

doing limited the number of meaningfully-inconsistent recognition decisions
,

.

they made. W hile these-,results do not necessarily contradict a constructive

0 ,

,

view bf sentence memory.in children, they do point out that recognition

memory decisions by children can be routinely influenced by several factors

other than the degree of,semantic.similarity between input and test sentences,.

1
.

4
14
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Table 1

Additional Six Acquisition Stories

The tiger is inside the cage.'

The cage is behind the circustent.

.The. tiger is very hUngry.

The frog jumped over the bug.

The bug was sitting on a leaf..

*
The frog was green.

The dog is under the bed.

The b is to the right of the chair.

The dog named Sam.

The doll is on top of the toy box.

The toy :box is in front of the TV,

The doll is Raggedy Ann.

PA The boy ra$iflto the yard,.

'he yard is neat the hobSe.

The boy had fdotball.

The apple is in the bag.'

The bag is next to the refrigerator.

The apple is good to eat.

-Setence Recognition/
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Sentence Type

'True Premise 9///

False Stateme t

False Inferdrice

True Inference

Table

t

rcentage of Highest Confidence

atings of Recognitian'ReSponses

.

ti

Sentence Recognition

17

Grade 2 'Grade 5

Correct Error . Correct Error

87.8

67.3'

68.7

61.6-

60.9

59.1

74.5

73.3

87.2

81.4

66.9

33.3

59.7

ti

9

/ 7 /

A

1,6

4

(
a



4 ..

1

i

4.

.

. .
_ .....

r

Figure Captions,
Y

Figure, 1.. Percent recognition errors.
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Figure 2 . Per.den t recognition errors, across halves of question bitcks
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